FOXM1 and androgen receptor co-regulate CDC6 gene transcription and DNA replication in prostate cancer cells.
CDC6 is a key component of the DNA replication initiation machinery, and its transcription is regulated by E2F or androgen receptor (AR) alone or in combination in prostate cancer (PCa) cells. Through both overexpression and knockdown approaches, we found that in addition to its effects on the E2F pathway, the cell proliferation specific transcription factor FOXM1 stimulated CDC6 transcription in cooperation with AR. We have identified a forkhead box motif in the CDC6 proximal promoter that is occupied by FOXM1 and is sufficient to drive FOXM1-regulated transcription. Indirectly, FOXM1 elevated AR protein levels and AR dependent transcription. Furthermore, FOXM1 and AR proteins physically interact. Using synchronized cultures, we observed that CDC6 expression is elevated near S phase of the cell cycle, at a time coinciding with elevated FOXM1 and AR expression and CDC6 promoter occupancy by both AR and FOXM1 proteins. Androgen increased the binding of AR protein to CDC6 promoter, and AR and FOXM1 knockdown decreased AR binding. These results provided new evidence for the regulatory mechanism of aberrant CDC6 oncogene transcription by FOXM1 and AR, two highly expressed transcription factors in PCa cells. Functionally, the cooperation of FOXM1 and AR accelerated DNA synthesis and cell proliferation by affecting CDC6 gene expression. Furthermore, siomycin A, a proteasome inhibitor known to inhibit FOXM1 expression and activity, inhibited PCa cell proliferation and its effect was additive to that of bicalutamide, an antiandrogen commonly used to treat PCa patients.